Insulin-sensitizing action of rosiglitazone is enhanced by preventing hyperphagia.
We investigated whether pair-feeding to prevent hyperphagia would potentiate the insulin-sensitizing effect of rosiglitazone in chow-fed and insulin-resistant dietary obese rats, and studied the role of leptin and hypothalamic neuropeptide Y as mediators of weight gain during treatment. Dietary obese and chow-fed rats (575 +/- 10 vs. 536 +/- 7 g; p < 0.01) were given rosiglitazone (30 mg/kg p.o.) or vehicle daily for 14 days. Energy intake and weight gain were greater in rosiglitazone-treated ad-lib-fed rats (body weight: chow + 24 +/- 2 g, rosiglitazone-treated + 55 +/- 2 g, p < 0.001; dietary obese + 34 +/- 2 g, rosiglitazone-treated + 74 +/- 7 g, p < 0.001). Half of each rosiglitazone-treated group were pair-fed to vehicle-treated controls. Rosiglitazone normalized circulating free fatty acids (FFAs) and insulin sensitivity in dietary obese rats (homeostasis model assessment (HOMA): chow-fed controls, 3.9 +/- 0.3; dietary obese controls, 6.7 +/- 0.7; rosiglitazone-treated, ad lib-fed dietary obese, 4.2 +/- 0.5; both p < 0.01). Insulin sensitivity improved further with pair-feeding (HOMA: 2.9 +/- 0.4; p < 0.05 vs. rosiglitazone-treated, ad lib-fed dietary obese), despite unchanged FFAs. Qualitatively similar findings were made in chow-fed rats. Pair-feeding prevented rosiglitazone-related weight gain in chow-fed, but not dietary obese rats (body weight: + 49 +/- 5 g, p < 0.001 vs. untreated dietary obese controls). Adipose tissue OB mRNA was elevated in dietary obese rats, reduced 49% (p < 0.01) by rosiglitazone treatment, and further (by 16%) with pair-feeding (p < 0.0001). Plasma leptin, however, only fell in the pair-fed group. Hypothalamic neuropeptide Y mRNA was unchanged throughout, suggesting that weight gain associated with high-dose rosiglitazone treatment is independent of hypothalamic neuropeptide Y. Food restriction potentiates the insulin-sensitizing effect of rosiglitazone in rats, and this effect is independent of a fall in FFAs.